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Introduction 



Pressure measurement may be divided into tvwo groups: 

a. The measurement of a static pressure. 

b. The measurement of a fluctuating pressure 



^JUU 



Pressure vs Time 



MIC downstream 
MIC jpstream 
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PRESSURE = FORCE 



AREA 




Force acts perpendicular to the 
enclosing area j^^ 
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Principles of Pressure Measuring [>evices 



1. The pressure is strongly influenced by 
position within a static fluid, but at a given 
position it is quite independent of direction 
(principle being employed in manometers). 

2. Pressure is unaffected by the shape of the 
confining boundaries therefore a great variety 
of fluid pressure transducers is available. 

3. Pressure applied to a confined fluid through a 
movable surface is transferred undiminished 
throughout the fluid to a bounding surface; a 
principle employed in dead- weight testers. 




PRESSURE = "^^^^^ 



AREA 




Force ads perpendicular to the 
enclosing area ^y 
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Static Pressure Measurement 



250 kPiQ [gouge] i i Pressure 350 1<Po (obs ) 



P.^ = P.^ + P, 



atQi 



g 



Positive pressure 
above otmospheric 



hPg (gi^ugief" 



Vocuum 



101-3 kPa vacuum ( gggge} i 



Alnx>5pheri-c 



Vacuunn 
300mnft Hg 



Zero 



Pressure 

GOkPO 
460 mm 



2 AlfTio^pheres labs.) 

2 Dors 

202.6 kPa = 200 kP3(abs,) 



I Atmosphere (at>s ) 
10l.3kPa MO0KFti<aDs> 



<gb5ol.Mtel 









Lecture lO 
Chapter^ Pressure IVIeasureinent 



Dr. Eng: Samel:! Shaaban 
22]V|aExii200B 



m^^ Mm§mi 



aMhn] a' 



10:08:06 PM 



Slide Nr. 3 of 10 Slides 



Differential Pressure Measurement 



1. Manometers 



Devices for differential 
pressure measurement 



2. The ring balance 



Simple U-tube manometer 
Industrial U-tube manometer 
The Cistern manometer 
The two-liquid U-tube manometer 
The inclined manometer 



3. Diaphragms & bellows 
Gauges 

• Single diaphragm 

• Diaphragm stack 

• Metallic capsule 

• Metallic bellows 
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The Simple U-Tube Manometer 



Pa =Pi 



Pi + Pf •g(z+h)=P2+Pf gz+p^gh 



Pi-P2=Pm*gh-p, -g-h p^ 



Pi-P2 = Ap=p^.g.h 



A-- 



h 



dh 



a 



u-Tube 



dAp p^ • g 
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The Industrial U-Tui3e Manometer 



Pi = P2 + pgH= P2 + pg(h+ d) 



A .h=A d- 



h=^d 

A. 



Pi - P2 = pgd 



^A, ^ 



(high pressure) 



d= 



(P1-P2) 



pg(A,/A, + l); 



Zero 
level jj 
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(low pressure) 
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Area A^ 



Ir 









Lecture 10 
Chapter^ Pressure IVIeasureinent 



Dr. Eag, Samel:! Shaaban 
22]V|aExii200B 



m^^ Mm§mi 



aMhn] a' 



10:08:06 PM 



Slide Nr. 6 of 10 Slides 



The Cistern Manometer 



Pi-P2=Pg(h+ci) 



A .d=A h- 



d=^.h 



A. 



Pi - P2 = pgh 






If tine value of A2/A1 is so 
small tjnat it may be neglected 
tjnen 



Zero 
level 



R-p. = pgh 



Area 
A 



Pi 



^K 
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The Inclined Tui3e Manometer 



Pl-P2=Pg(hi + h) 



— h= dsina 



A, 



p. - p^ = pgd(A JA, + sina)- 



If Al is large compared with A2 



P. - P= = pgd- sina = p^ 




S„ „». = A output/ A 115x4= d(d)/d(p^ - pj = l/{pg- sina) 
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The Tvwo Liquid U-Tut3e INIanometer 

It may be necessary Id separate tine liquid from the manometer liquid by using a 
sealing fluid. For example, if the two liquids react when mixed so seal fluid is 
required. 



Pi-P2 = gh(p2-pJ 



Fluid 

being 

measured 

Seal 
fluid 

Manometer 
fluid 



^ 



^ 



I 



i^: 




Zero 
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, 1 1 , 



this dimension 
can be ignored 

density of seal 
fluid p, 



h, 



density of manometer fluid p^ 
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The Ring Balance 



It is usually employed for low differential pressure. 

Rotating moment = (p^ - P2)- A • i^ Restoring moment = (mg)- r • sinG 

p, - p, = sine 



Ring balanced on 
knife edge at center 



Ar 

1 

pt (high pressure) 
/ p. (low pressure) 

/ ' 



Partition 
Seal fluid 




Scale 




W = mg 



0-300 mm water 
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